In this paper we analyze the existence of spatial autocorrelation at a local level in Catalonia using variables such as urbanisation economies, population density, human capital and firm entries. From a static approach, our results show that spatial autocorrelation is weak and diminishes as the distance between municipalities increases. From a dynamic approach, however, spatial autocorrelation increased over the period we analysed. These results are important from a policy point of view, since it is essential to know how economic activities are spatially concentrated or disseminated.
Introduction
In this paper we use Moran' These kinds of spatial externalities are of great interest and have largely been discussed and empirically verified using spatial econometrics techniques.
Recent applications include, for instance, the analysis of spatial dependence at a European regional level (Maza and Villaverde, 2004; Le Gallo et al., 2005 ), at a Spanish provincial level (Villaverde, 2005) , at a Florida counties level (Theil et al.,1996) and at an English municipality level (Revelli, 2002) , and highlight the importance of taking spatial aspects into account.
Our aim is not only to test the existence of this phenomenon but also, as Theil et al. (1996) do, to examine the evolution of this spatial dependence over time.
Why, though, is spatial autocorrelation important? Perhaps the answer is provided by Waldo Tobler's first law of geography (1970), which states that "everything is related to everything else, but near things are more related than distant things".
From an intuitive point of view, spatial autocorrelation implies that the values of a variable x in a territory i (x i ) are partially determined by the values of the variable in the neighbouring areas j (x j , if a j ≠ x). From an analytical point of view, identifying the j neighbouring areas is a key decision. There are several ways to identify these areas. One involves building a contact matrix in which all the municipalities are considered to be equal in size and shape. This situation, however, is rare because the territorial units (municipalities, counties, regions, etc.) are not equal in size and shape. This implies, for example, that the number of municipalities of which each municipality is a neighbour is never the same.
Other measures of spatial contiguity therefore fit better with real data (the distance between municipalities, for instance).
Spatial Econometric Analysis
To test the existence of spatial autocorrelation, several indicators exist (Anselin, 1988) . One of the oldest and best known is Moran's I indicator (Moran, 1948) : the lack of spatial autocorrelation. To test whether the occurrence of an event in an area follows some kind of systematic spatial pattern, this distribution can be compared with a random pattern distribution 2 .
Data and variables
We used Moran's I indicator at a local level for Catalan municipalities from 1986 to 2001 for several variables. As it is difficult to identify neighbouring areas only by spatial contiguity 3 , we decided, as most scholars do (see, for instance, Le Gallo et al., 2005, and Villaverde, 2005) , to use a contiguity matrix based on a distance-based weight 4 .
Neighbouring measures always have a certain level of arbitrariness since the researcher must first define the requirements (for a municipality) for being considered as a neighbour of another municipality. Once a distance-based measure is chosen, the second stage is to choose which distance makes two municipalities neighbours. Here we decided on a distance of 30 km, since this is short enough to capture neighbouring effects and long enough to maximise the number of neighbours in each municipality (which allows the use of a sufficient sample of municipalities) 5 . We also used 10 and 20 km distances in order to capture those phenomena of major spatial agglomerations that exist in some of 2 Specifically, the software we used in our calculations (RookCase, version 0.9.6) randomly distributes the values about 20,000 times. In this way all the municipalities have the same probability of receiving one value or another. 3 Spatial contiguity means that a municipality j is adjacent to municipality i. Some scholars use a weight matrix in which two areas are neighbours if they have a common border (see Revelli, 2002 , for instance). 4 We made these calculations by considering the cartographical position of each municipality (UTM coordinates) with data obtained from the Catalan Statistical Institute (IDESCAT). These derive from the Universal Transverse Mercator. The central point of the capital of a municipality is determined by the intersection of the x and y coordinates. The x coordinates measure the distance (metres) from this point to a certain meridian of the net (west direction) and the y coordinates represent the distance to the equator. 5 Viladecans (2001) 
Results
Our results clearly show that, measured by Moran's I, there is some, though little, positive spatial autocorrelation and that this spatial autocorrelation diminishes when the intermunicipality distance increases 7 .
These results mean that the values of variables in each municipality are related to those in neighbouring municipalities and that this relation is closer for the closer municipalities, which implies that polarization is present for Catalan municipalities, as Maza and Villaverde (2004) This more random location pattern needs to be explained specifically for each variable, but in terms of firm entries, for instance, it suggests that characteristics such as accessibility to highway or railway networks is a less important determinant of firm location decisions, since accessibility is roughly the same for neighbouring municipalities. Therefore, if firm entries are not clustered in neighbouring municipalities but spread over the territory, decisions regarding supply-side services that could be shared by these entrants should bear in mind this spatial pattern.
Finally, from a dynamic approach the spatial autocorrelation of all the variables has increased during the period analysed (1986 to 2001) . This situation is consistent with empirical evidence about firm and population relocation in Catalonia during those years, i.e. the increase of the concentration of manufacturing and services activities in certain areas and some clear trends taken by the municipalities about specialisation in residential or economic activities. We should also insist on major improvements in connectivity among Catalan municipalities in order to explain the rise of similarities in neighbouring municipalities.
Conclusion
In this paper we have assumed three criteria with regard to neighbouring: municipalities located 10 km, 20 km and 30 km from another municipality. The differences in the results for each of these neighbouring criteria suggest that the concentration of similar municipalities only exists in small areas, i.e. it is easier to identify smaller clusters rather than larger homogeneous areas. However, we would like to point out that the evidence on spatial autocorrelation is significant but not so strong for some of the variables analysed.
Note that significant and positive values of Moran's I could also be interpreted, from an economic point of view, as the fact that municipalities are perhaps not the most appropriate administrative unit (Viladecans, 2001 ). This conclusion is clear, for instance, for the more agglomerated activities inside geographical areas (economic regions) that are divided into several administrative units 8 .
These results are important from a policy point of view since it is essential to know how economic activities are concentrated or disseminated over the territory. Before designing public policies, public administrations should investigate what the spatial patterns of economic activity are and, according to the characteristics of the territory, thus determine the desired spatial patterns of economic activity. The kind of policies involved in this issue include, for instance, the design of transport infrastructure and the supply of public services.
Despite these conclusions, more work is needed in this area. This is only a preliminary approach into spatial autocorrelation at a local level. Future research should examine the specific determinants of this phenomenon at a more sectoral disaggregated level. It is important to ascertain whether some economic phenomena are clustered at local level since, depending on this spatial relation, public policies differ.
9 (***) Significance at 1%, (**) significance at 5% and (*) significance at 10%. z-statistic in brackets.
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